Let R be a commutative ring with an automorphism ot of finite order n. Let R be a commutative ring and suppose a is an automorphism of R with finite order n. We describe in Theorem 1 the nilpotent elements of R [x, a] in a way which is a generalization of the well-known characterization of the nilpotent elements in the ordinary polynomial ring R [x] (the case n = 1). In Section 2 we characterize the units in R [x, a]. The results are all obtained by embedding R [x, a] into an n x n matrix ring.
Let R be a commutative ring and suppose a is an automorphism of R with finite order n. We describe in Theorem 1 the nilpotent elements of R [x, a] in a way which is a generalization of the well-known characterization of the nilpotent elements in the ordinary polynomial ring R [x] (the case n = 1). In Section 2 we characterize the units in R [x, a] . The results are all obtained by embedding R [x, a] into an n x n matrix ring.
We write the elements of R [x, a] and multiplication is determined by xr = r a x for reR. These results appear in the first author's Ph.D. thesis (Rimmer (1978) ), written under the supervision of the second author. Gilmer (1975) 
*£.
Let P be any prime ideal of R. The natural map R-+R/P extends to a homomorphism
is in the kernel of pflpthen we see from the first row of (1) that each h t eP [y] and so h eP [x, a] .
Suppose feR [x,a] is nilpotent. Since any nilpotent nxn matrix A over a field (or integral domain) satisfies A n = 0, and since (R/P) [y] is an integral domain, we see that (fy>d P ) n = 0. Hence/" is in the kernel of <p9 P which means that/" eP [x, a] . Because P was arbitrary, all coefficients of/™ are in the prime radical of R and so are nilpotent.
Conversely, consider any polynomial r = r o +r 1 x+...+r m x m (r i eR) such that all r t are nilpotent. If r\ = 0 for all /, it follows that r ntlm+1) = 0, since a typical term in this is a product of nt(m +1) terms ^x* and so has coefficient a product of nt(m +1) terms of the form rf (0<y<«-1), some / of which must be equal. Thus if all coefficients of/ n are nilpotent,/" is nilpotent and hence/is nilpotent. 
